Regulation of voltage- and ligand-gated currents in rat hippocampal progenitor cells in vitro.
Growth medium and substrate regulate the proliferation and differentiation of neural progenitor cells in vitro and the expression of cell type-specific histochemical markers. An important question is whether neural progenitor cells exhibit voltage- and ligand-gated currents, features characteristic of neurons, and whether these currents are regulated differentially by growth conditions. Another issue of interest is whether passaged progenitor cells, after expansion with basic fibroblast growth factor (FGF-2), exhibit the same degree of plasticity as their primary counterparts, or whether they are more committed to a particular phenotype. In primary cultures of embryonic rat hippocampal progenitor cells, growth in proliferative conditions (FGF-2) was associated with low levels of sodium, calcium, N-methyl-D-aspartate (NMDA), and kainate currents compared with other growth conditions. After multiple passages in the continued presence of FGF-2, sodium, calcium, and NMDA, responses declined further; interestingly, kainate and gamma-aminobutyric acid (GABA) responses remained substantial. Moreover, the expression of functional channels and receptors in primary cultures of progenitor cells is up-regulated strongly by growth factors such as BDNF, and NT-3, whereas sodium and calcium currents in passaged cultures respond to such growth conditions to a lesser extent. Kainate and GABA responses were present to a significant extent in passaged cultures, independent of growth condition. We conclude that environmental cues regulate different channels and receptors in distinct ways in neural progenitor cells.